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1020030020785 



#^ ^y^}: 2003/4/24 



[^ai^g] mm 

[T^lg^XH 2003.04.02 

[^^921 SSI D\\o\m ^^2JS ssm^ ysxii ^ oisj 

[^§21 S^aSl Semiconductor device liaving a gate line and Metfiod of 

manufacturing the same 

[SSI ^^^sxh ^>^2IA^ 

[M^2J3HJ 1-1998-104271-3 

[ CH £1 ej 3 H ] 9-1 998-000230-2 

[SM^ae^ei^] 1 999-030203-7 

[^SSI g^a:>|] KIMJi Young 

[^eie^eimi 700405-1636710 

[^aeisl 449-915 

[^^1 s:'isE goiAi eik^ai <m^apt 103-1001 

[^^^1 KR 

S^S:*!] PARK, Jin Jun 

[^eie^eiSl 600421-1665617 

i^^^m 122-847 

[^^1 /He^^Ai mm^m 12-5 soimoi^ 401 

[^^1 KR 

f^^ii mm^ X-II4222I ^?§oji o|t^ ss. ;tii60^£j 

Oil £\m mB^A[ m s^ifup. oiaiei 



60-1 



1020030020785 



^X[: 2003/4/24 



20 
47 
0 



3 



29,000 ^ 

47,000 m 
0 

1.421,000 ^ 



41 1,^ 
1.497.000 S 
1. fief Ai- g All A1(£S)_1 
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1020030020785 ^^ ^;^>: 2003/4/24 

9X^. ^Elw. ^ <^^ol til-H^l 7l:^^ofl TijolH e|-^ol ^^^^cf. 

7flo]H ^91^ ^7] '^'^l^^i^ ^11 ^■■ir ^Jl, >^7l ^6]]^^ 

^^^1^ ^^^c]]A^^ ^^6\] ^]^}o^ ^^Cf. Jl^^Sj-ofl l4Ef ^g:^ cg^>^o^ ^]c] 

S. 2 
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1020030020785 #^ ^^7.}: 2003/4/24 

TflolH ^91^ ^^1 ^ ^j-'^ {Semiconductor device 

having a gate line and Method of manufacturing the same} 

£ 6a ^fl^l 6e^ ^ >^12 ^a]<:^1<h1 n)-^ ^ H^^l^BlS] ^^^^ M-Ef 

£ 7^ ^ ^'^Sl y^]3 >^X\d\]6^ vc^^ til-iE^l ^I^IH Bj-^ efl<^l o].^ 

^^]^. 

i 9a i^^l 9b^ ^13 ^^l<^lsl ^ H^^lrfiE^o:) ^J-'g^ M-^l-i^fe ^^3E*ol 
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1020030020785 #^ '^^t.}: 2003/4/24 

£ 10^ ^ ^'^^ ^^]^]<^] «>S.^1 ^^Hl^i 711 o]H ^91^ ^^^-^ € 

S. 11a vfl^l llb^ ;t)l4 ^a]<^1o) TflolH ^91^ S.^^^ «J- 

:£ 12^ ^ ^^^^ »15 ^Alc^joii vc^^ ti>£^i ;g-^loflAl TflojE ej-oio] s|]oi 

£. 13^ ^ ^^fil >t|l5 ^aH1<^1 4^ ^^l<HlAi 711 6] H ^l-tl^ 3£f-^>^ € 

BSa^l^El^ ^^JE.oltq-. 

S. 14a ifl^l 14bfe ^15 ^^Hl^l 7l]olH 5L^*V^ ^ H^^l:iiE-loi ^^fl^, hj- 

IE 15^ ^ ^^S^ ;t|l6 ^aHHI 4^ ^£^1 ^^HlA-1 7llolH el-ti* 5.^*>fe € 
S^xl^E-lal ^^£01^1-. 

£. 16a Ml^l 16b^ ^16 ^^Hl^ Tllol^ e)-ci^ i^^V^ ^ H^^l^ElSl ;^l2: hJ- 
M-Bl-ifl^ ^^£#<^lt:l-. 

^ ^^^^ «>£^1 ^^1 ^ ZL ^iS'ii-'S'^l ^t!- ^^s.. ^cf -a-^^l^VTl]^ 711 oiH 
914: i^*>fe ^£^1 ^ zi ;«ll2:«J-'^<ill ^tb ^<^m. 
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1020030020785 #^ *a^>: 2003/4/24 

^£^1 ^^17> Ji^2^2|.^oil tcj-e^-, MOS 7\]o]^ ^^^1 7]]o]^ ^o]^ 



^ ^S.^}^ ^o] V] o]^^]:k]ji 014 .^1^ MOS H^^l^Bl^ ;5i<a-^ 

-S-^^Vfe ^^-^S. 'a-'5^^1^l7l7> ^7] 7\]o]^ ^o]^ €-^^171 

^7l MOS H^^^l^BlSl ^^ ^<^^ >^^Al7l7l ^ :e.^1o1 

^7VAi7l^ ^a^^S^ ¥^ ^^(off leakage)7l- #7l-^Hl ^£^1 
^^lo] ^^^^ >c-1*>Al^i:|-. ^§1, DRAM ^^l^l ^-f >i H^;^1>iB1<^1a-1 ^^7> ^ 

7V£l^ e|HEll4^ ^^^oi ^J^m}7^ ^^o] ^^^ii}7\] ^4. 

a}-3E^l ^^jo^ ^^^M ^^^^i ^^-71 MOSH^^l^iEi^ 

^^I7l7l ^«fl ^Efl<Hm "A^^ ^o] ^^5]^ 71]<^1H >«>1-8-*H 

£. 1^ ^Hfl^ DRAM ^^l<^l^i ^M.^ TllolH E|-<yo] ^^o] o}^^o]z]-, 

S. loll ^sflo^ DRAM^^l^ e1-^(line)2l- ^l^fiC space )^ ^^V^ol ^ 

-i A>ols7l- 8F2 7} ^n^^ 9X^. 

£ 1# #2:^>^, ^-flE^y. <^^(io) ^oHl ^^^^^ ^7] TlloiB 5l-^(12a) 
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1020030020785 ^^ ^^>: 2003/4/24 

^ 16)^ A>ol^^ ^"^^^VtII ^ %lcf. 

<24> zie-m, ^7] 711 olH el-^(12)ol ^efl^ "^^^S. l-^slS.^ ^7] nfl^«^l 

^7l TllolH e1-^(12)<^l ^<5m^ ^7l S.211^ eg ^(14)^ ^ol :?}-i:£l^ ^;t|l:^ 

o] oxr^. o]s. ^5fl. JBeflo] <^^(14)<H1 ?fl^AlE-l *^<^1 <^^^] 

?fl3^llAlEl 7:\^^S. #7>£lfe ^>I17> ^Cl-. 

<25> tr)-e}^i. ^ ^11 7S«.:e. tH^Ih b1-<?1^ i^*>^ ^^^] ^^]^ 

<26> ^ ;tii2 n^]^ ^91-^ s.^^}^ ^^^] ^^^]^ ^i^ 

<27> .^71^ ^>^^3^>7l ^ ^E]ti. cg^ ^ ^jc <^^ol 

^ 7l^, >a-7l 7l:^<^l ^7] ^E]W. -S-oflA-l^ ^lU S.^ ^ 

Jl. >^7l ^JB ^olMi^ ^7l ^M.^ ;^12 711 ojB aj-^* 

<28> SEtb, ^7lt!: ^11 l:^^§l-7l ^^>o^ ^ ^-^Elti. cg^ ^ <^ ^ o] 

^^5)J1. *>-^ 7l]olB sflli^ ^^l^V^ H^^l7> ^^^^ tiVlE^l 7]:^, -^7] HViE^^ll 7] 
H^^l vfloll ^A^^ TljolE ^o^n^ ;^]olE ^o^^]- sffl^^ ^L^^V^ H 

^^1^ vfl^ofl ^^^^ t}:^ 7l]olH 4^, ^7l ^1-:^ TllolH Bfl^ ^ ^= cg^ ^ofl ^ 
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1020030020785 ^^ 'U^}: 2003/4/24 

^^S\JL, ^7] t}^ 7\]o]B. afl^S] >^oilA-l^ a.^ ^J7, ^7] ^ 

^7]^ ;«fl2 ^^^*>7l ^ ^H^l 71:&<>I1 ^ ^ 

^11 -^71 ^a-'^A-l^ >^7l H]^ ;^12 51-^ 7i]ol 

"^ym ^12 ^^^^1-71 ^ ^£^1 7]^d\] ^ElH. 

^ ^^^W. ^7l 7l:a:OllA-1 ojlEly. ^Z^-^l-O.^ Tfl 

^7] TllolH S.^ >a-7l H^^l Vfl^# 1^11 7flol:E 

^11 ^^ul. ^7] ^7] ;«fll ^oll Hl«fl >112 Tllo] 

^ ^7>Al^ ^ o^cf. nfl^o]], TllolB e^-^-i- A>olo^ eg ^ o] ^«>|;<1:e.S. 
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1020030020785 #^ ^^V: 2003/4/24 

<33> -gAlc^l 1 

<34> £. 2^ ^ ^^3] >^X\<^]c>\] 4^ ^H^l ^^lollAl ^M.:^ g^jo] 

o>^£.o]rf. £ 3^ 5. 2fil X-X'# ^^tl: ^i^^l ^^1^ ^ S^^l^iBlSl ^^£.olx:]-. 

<35> ol^>ojl>H ^^5^>^ ^^n] ^^1^ el-^dine):^!- ^2ll<i1^( space )2l ^^^1 F 
5^- ^ nfl A>ol^7> 8F27> DRAM^^I^liif. neiu)-, 

A>ol^7l- 6F2 91 nS.^ -S ^ 4F2 tl ^IS-Sl € ^<^l£ -S-^^l-Tll ^-§-^ ^ $X^. 
<36> :£ 2 ^ H 3^ #S*>^. ^= <^^(100a) ^ ^B^H. <^^(:£ 2, 100b)<^l 

71:^(100)01 ;^l]^^cl-. ^7l <=g^(100a)<^l^ ^^n] 71:^(100)^ <5>efl 

oflElH. <S^(l00b)^ ^7] <^^(100a)<^ ^«fl Jl^^t\-, 

<37> .^71 ^Elti. <^^(100b)<>fl>H TllolE 51-01(130)01 ^^^S)^ -¥-^<^m TllolH. H^^l 

(-£ 3^ ^S-^J: 110)7> ^^^^<^ 9X^. ^7] JL^^ t}i^s^ ^Ely. <^^(l00b)<^m 2 
7l]^ TllolH B^^l7> ^^^s\o] $X^, ^7] H^^KllO)^ a>Hs1 ^^7> el-^ = 5l 
ol 9X^. 

<38> ^7l TllolB B^^KllO) i^oflfe 100 vfl^l 300A^ ^^^1S. TflolH ^<a^(£ 

3. 114)ol %^^s\o] ojlcf. >a-7l TflolH ^«=^Bl-(ii4)^ ^^3. ^s^^o^s. ^A^€ ^ ^ 
^. ^7] TllolH ^^^(114)ol ^>^^slol o;^^ H^^KllO) tll^<^l^ TllolB 
S. 3, 120)ol %^^s\o] ojlrf. ^7] ^>-^ TllolH 2fl^(i20)^ ^7l ^sl^ 71:^(100) S 
^ o>gfl^ ^^^51^^ MOS H^^l^B^Sl TllolH 



60-9 



1020030020785 #^ ^^7.}: 2003/4/24 

^y] ^>-¥- ^^(120)^ ^ ^B. <g^(100a) ^IM-fe TllolB 2f«?l(130) 

^>M-^ '^^(lOOb) 27ilfi1 ?]]o]^ 

2l-<?l(130)ol ^^J^cf. ol§>o)lA^^, ^7] TflolH 3B^(120) ^<^1 ^^J^ TflolH 5f 

^(130) -f-^^ ^4^; 7flolH(130a. Access Gate)2l- *>J1, *^^(100a) >S-<H1 

7l)olH 5^-01(130) 7flolH(130b, Pass Gate)^ 

^7] t}^ TflolH 5l|€(120) ^Hl 7l]olB(130a)^ m ^(Ll)# 

-^7] <^^(100a) ^<^1 ^^^^ 711 <5lH( 130b) ^ ;«lll ^CLimcf 

^12 ^(L2)# ^^^cf. 

^]1 ^(Ll)^ ^7] TflolH 31)1^(120)51 Al^a!]- -^<a5r}-7m SE^ 5> 

^ TllolH 3^^(120)^ >{d#iii^ 31=1-. nejJi. >S-7l >j|ll ^(Ll)^ tH^ih 
(130a)fil -^71 ^12 ^(L2)* sfli 7llolH(130b)^ 

^'^1'?]:^ i^^-^S. ^Ell# ^^^cl-. o] nfl, >^i-7l <^^(100a)'a-<^1 ^^Jsl^ 

3^11^ 7llolH(130b)^ ^7] mil) ^t\. ^(L2)^ ^^^■^^S.>*<] , ^ 

7] TiioiB 21-^1(130)31 ^7>i- :e.>^^ ^ ^ci-. 

^^1^ o.^. ^^71 7flolH(130b)^ ^12 ^(L2)^ FBI- *>:il. ^7l afl^ Tflol^ 

1- ^^(L3, £ 2)^ ^7l ;^il2 ^(L2)5!l- ^^^>7l] pe^- tlrcf. n^JL, ^7] 

^ 7flolH(130a)2l ^(Ll)^ F-dl(dl<F)el- t!:^-. «^1 °fl . ^7l 7llolH(130a) 

^ 'y=^'a^ ^7l 2)1^1 TflolHdSOb)^ <a=^ 7l-^y!;>BlS^El Zl-Zl- dl/2 ^# ^ih^ ^ 

Ell* 5>^cl-. 
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1020030020785 %^ <U7\: 2003/4/24 

<43> ziei^. £ 2o\] wl-sq. ^o] , ^7] ^a^]^ 7]]^]B.a30a)^o] ^^S. ^^^}?\] 

¥<^^1^ ^-f ^^7] ^M]^ 7flolH(130a)* ^^(A2)^ F+dl^] ^tb, ^7] 

^>^fl>i 7flolH(130a)i4 ^^-71 7llolH(130b)>^>olSl :?>:^(A1)^ F+(dl/2)ol 

<44> >a-7l Tll^lH el-<?l(130) *>:^ ^}^3. 3|l^(140)ol ^wl^t:f. ^7] TfjolH 

eV^(130) ^ ^>-B i3>.fi3 21]€(140)<^1 #ia<^l iJJ)l<^l^i(150)7V ^h]^ 

<45> >^7i c^^i^ 711 61 H( 130a) Si *a=^«^^ MOS H^^l^Ei^l <^^(106a) ^ = 

Ell^ <^^(106b)<^l ^^^^cf. 

<46> ^71 t\x^9] JL^^ "^flEly. <^^(100b) iflofl^ 271151 MOS S^^l^Bl7> ^^^^Cf. 

^. ^7l «]-i46^ JL^^ ^flElti. «^^(lOOb)^<^l ^^^sl^ 27flsl ^>ql>, 7llolH(130a) a> 
oHl^ ^^21 <^^(£ 3, 106a. «1B ^91 ^^ 9^)0] ^^is\ji, ^7] 

<^^(106a)3}- rfl*J:B:>ji ^>7l ^/fl^ 7llolB(130a)^ <?I^sr>^ ^^<Hm 
"=^^(£3. 106b. ^iJ^^lBl °^^)^] ^^^^t}.. 

<47> ol nfl^ ^7] '^^(106a)2l -=-(A2)^ F+dlo] ^7] *^^(106b)^ 

^(Al)^ F+(dl/2) ol ^c^-. 
<48> ^7] ?\]o]^ 5ftl(130) ^ ^>JE. p>^3 311^(140)01 ajf^^ "H^^l-^ 

^ ^04^(160)01 ^>!^£)c>1 o;icl-. ZLSlJl, ^7] ^o^^(160)sl ^7] 

4i^^/^eflol <g^(i06a, 106b)4 -£-i-*l-^ ^E. ^e)-^ ^^(170)0] ^^^^^c)-. 

<49> '^M'^l^i ^'^tttflS. ^7l e>-^ 7II0IE jifl^s. ^ofl TflolH 2l-^#5l ^■ 

^1 ^^iSli^Ai TflolH A>olo^ ^ ceflo] <:g^ol ^71"^^-. nfl^o)] , JJOS 
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1020030020785 ^^ 2003/4/24 

<50> 3E. 4a ifl^l 4g^ £. 2 ^ JE. 3<^ 3E.Alt!: >i H^^l^B^o] wj-ig-g- i^-B^-vfl 

^^*H ^HlH <^^(i00b) ^ ^:e. «=g^(l00a)* ^7] ^b]h <^^(i00b)^ 

£ 2^ ello] o>^j4 ^o] ^:e. ^^(100a)<^l ^«fl 
<52> >^i-7l 71^(100) ^Hl als] <a:5l-B]-(ioi)^ lOOA SJ=^ ^^^tl:^-. ^] 

^(105)^ ^7] 01^(105)^ ^>^^g:].j7^].^]-^ H^^l^Bl^ Bl-<a6il rcj- 

<53> £ 4bl- ^2:^1-^, 7l:^(100)<>llAi TflolB e|-^(130)o] -^^^1- 

^ ;^ll 311^(102)^ ^^^tb^^. oH>H. ^7] ;^ll 4^(102) 

* T^>^a^ >^7l 71^(100)^ ^^^o.^ ^^^H, TflolB ^'^^*>7l 

TflolH H^^l(109)# 

<54> j,^^ oflElti. <^^(100b)<^l^ 27fl^ ^^^^cf. nslJl. ^1- 

7] 7flo]H H^^l (109)^1 >^7l onE]«. <^^(l00b)>a-<^l ^>^^£|^ TflolH el-oi(i3o) 
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1020030020785 ^^ 2003/4/24 

<55> ^ ^Ajc^loflAi^ ^7] TflolH H€^1(109)^ 70 90mS. ^-^^^cf. ^7] 

n]o]^ H^^l(109)^ ^o]:^ MOS B.^^]^^^] ^:^]^ ^ dbj2.i/ = 

5)1^^ a^l Ji^^H ^«fl^^. ^ ^^Hl<Hl>^i^ ^7] H^^1(i09)si 

1000 ifl;^] 1500 AS. ^-^^t!:^-. 
<56> s. 4c» ^S^V^. ^7] m 3ll^(i02)^ -g-^^ 

<57> ojo^A^, TilTil^ ^Ai Aiz^-(Chemical Dry Etch) «H1 ^^l^ 71:^(100)^ 

^^^o.^ -f-wj-^^^ ^^^H. TflolH B^^l(110)2l Bl-^^tb 
cf. ^1-71 7llo]B m^^KllO)^^ ^ ^-li^ ^^jx).*^^ MOSB^^l:iE^^ ^M]^ 

^^^^^ "^^^ ^^«>^. -^7] H^^1(110)S] Bl-^^^^^>H 
Bl4i ^11^* -§-^1*1-711 ^^^^ ^ sirV. Ht}:, ^7] ^«9^<^ 

^7] «5flB|ti.(100b) 7>^^l-el«fl^i H^^KllO)^ 7l-i:7l oD^oll ^451x1 ^J7 ^0>oJ^ 

<58> olo^A^, iAlB:].;^!^ ^^^l'?]:, ^7] 7]]o]^ H €^1(110)1" ^^3^ ^"11 

<59> S. 4dl- ^S^V^, >a-7l H^^KllO)^ ^ 7^(100) ^Jf^«Hl TflolH 

^<a^(114)^ ^^^tt^-. <^]«H^i, -^7] 7]]o]^ %'^miU)o] ^^^^ 7llo]H 
(110) ifl-^* °11#«>^>H 71^(100) ¥^15. S.:^ ^^^]^ ^7] 
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1020030020785 #^ 2003/4/24 

TflolB H^^l(llO) y\]o]^ 5^^(120)* ^^^t[jL ^X\c]] 7]:&(100) ^<H1 

7)1 olH £^^(125)^ 

<60> oH>H, ^7] TflolB 5.^^(125) ^<H1 ^^-i-S T^>^3^(135)^ ^ 

<6i> s. 4e» ^Ssrl-i^, ^1-^ D>^a.^(135) ^<^]-. <5flElti. '^^(lOOb) ^<^l>Hfe 

^(Ll)^ ^JL. ^7] <^<^ ^^<^]^^^ ^^7] ^11 #(Ll):e.i=f y^]2 ^(L2)^ 

TllolH 51-^(130)* n^]^^}7] -?1tb ^12 5LS.2)l^l>iH 3^^(138)* ^^^tb^. ^ 
7] TflolH el-tl(i30)<HlAi ^7] ^E^a. <^^(i00b) -^<H1 Tlloje 
(130a)sl-^1-iL, <^^(100a) ^-^l ^^^s]^ -f-^^ s))^ 7llolB(130b)el- tbcf. 

<62> ol nfl, >^7l ;^12 5L£5fl;^l^H 2|1^(138)^ ^7] TflolH £1-^(130)^ ^^H ^(Ll)ol 

^}^^] H^^KllO)^ -a^-atq- 3711 € 4^ ^^^tlrcl-. SEtb, ^7l ;«ll2 

iSefl^l^B 2fl€(138)^ ^7] Ptlll ^(Ll)^ 5^-^ ^Afl^ TflolH^l <y=#^ol >^V7l 

ol £l£^ ^-^^^Cf. 

<63> ^7l ;^12 i:£efl>^l:^iE 4^(138)^ ^}^3.S. >««>-g-s>o^ -^-71 ^}d^3.^ 

(135)# <!^^^H ^V:^ ^}d^3. 2ll^(140)-ar ^^^tti^f. o]o]^^ , ^7] y(\]2 
^^(138)* 6]]^^ ^ ^^<^1 ^«ll ^^iTl^rf. 

<64> >^7] s:].:^ n>>;3. 5^€(140)^ ^^l" t'V^iS^ >««>-8-*>o1 '^"71 ^S.^] 7^(100) K 

^^o] ic^5)£^ >^7l 7l|olH iE^^(125)* ^^*H TllolH el-^(130)^ ^^jtbcf. =L 
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1020030020785 #^ 'Uy^}: 2003/4/24 

S. 2<^] ^4 :y-ol^ s>i4sl JL^^ onE]y. 3^^(1005) ^<H1^ 2711^ 

TllolH e1-^(130)ol ^^^1-7)1 ^^^^cf. 

<65> £ 4f» %2^^}^, ^7] 711 2l-"?l(130)^ ^'^^^V^A^ til ^1^1* ^'H^^V 

71 ^tb 1^2|-ms.Al<y:^)^ ^^^^4. ^7] 7llolH el-'ydSO) ^ 71^(100) 

di^j ^^1^ ^el^ ^^^Ct^] ^^)* ^2}-^>:a. ^7] ^^^^ 
^zl-^H 711 olH ^5|1'^1>H(150)* ^^^tbi^. 
<66> £ 4g* ^S*>^, ^7l TllolH Hl-'?1(130)# "ll^^S^ ^^^(160)# 

t!:^-. oH^i. ^^^(160)31 ±^ ^^^M ^7l ^SL^ ^ jBeH-y 

<67> t:l-^«Hl, £ 3011 «><2l. ^ol, ^7] ^^-i-deS) tflofl 

# i3iis.^ji 5§^5|- 2}-;^^ ^^*H €^ ^el-^ €-^(170)* ^^^tt^. 

<68> ^1-71 Jll-;^oll SlSfl MOS H^^l^El^ €^ '^'^ ^<H1 ^>^^5l^ 4^ 7llol 

-a^^Cf ^Ela. ^Hl ^^^5)^ TllolH^ 'Jd^'^l Cl ^^*>1^. 

^^<^1. ^7l '^^^ 7llolH# >^H^ :?>^«^1 #2fl<Hl til«ll ^7>SlSS-. ri^^i ^ :=Ell 

4i^>i/:e.51i^ ^^^21- ^#^>^ ^5. A>oi^7> ^7}5]o] ^^:^^^^<^^ ^± 

<69> >^7l ^JE. >S-<^ ^^^Sl^ S^^z 7llolH^ ^^Sr ^7] ^^fl^ 7llolH^ 

cf H711 TijoiH e^-^I^ ^-l^J-o] #7>£l^ ^ Sicf. 
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^v^B^s. ^^ ^<a- ^7> ^ ^11^ jL2f -f-^ ^^1^^ ^^si-^ 



<71> ^Alc^l 2 

<72> £ ^^2] 2o\] vc^^ 01:5.^1 ^^lofl^i TflolH e]-^^ 5L^s^> 

€^ m ^^l<^l5q- ^^5)1^, >S-7l ^^B. TfloiH sfoio:! g^io] o>-g-^ ^7] 

<73> £ 51- ^£^1 7]:^(200)^ ^= <^^(200a) ^ ^^(200b)-2.S 

<74> >^>7l <5«E]ti. «^^(200b)<^l^i 7fl<^lB e|-^(230)ol ^^^5)^ ^^<Hm ;^1<^1B H^^l 
(210)7> ^^^slc^l SXv\. >^7\ TllolH H^^](210) ifl<^l^ 100 tfl^l 300A^ -^^^IS. 
TflolH ^<?!^-(214)ol ^>aSl<H ^4. ^7l TflolH ^'?i^(214)<^l TflolH 
B^^1(210) tfl-^<^l^ TflolH 3fl^(220)<^l 

<75> ^1-^ 7\]o]^ 3n^(220)» ^ ^ (200a)^>^ ^IM-^ TljolH ef<?l(230)ol 

^^^5]o1 ^cf. ^7] TflolH s]-^(230)<^l^^ ?rV:^ 711 3fl^(220) ^Hl Tfl 

<^1H el-^(230) 7llolH(230a, Access Gate) el- *>J1, ^^71 

(200a) -^Hl ^^J^ TlWlH 2l-'?l(230) sfl^ 7llolE(230b, Pass Gate)e1- ^i:f. 
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<76> ^7] <^M]^ 7Jlo]H(230a)^ ^Hll ^(Ll)^ ^Jl, ^7] afl^:: 7flolB(230b)fe ^7] 

m ^(Ll)^4 m ^(L2)^ ^7] #(L1)^ ^1-71 ^>:^ TilojH 2fl€ 

(220)S1 Ii2l:n.. ^7] 7flolE(230a)^ ^7] 71:^(200) Si^ 

S. -^^1^^ el^il^£l<H ^cf. >^7l ^.tfli 7flolH(230a)7> ^7] 71:^(200) 

o>EflS. s^^fl^i ^^^/B.^]9li206a. 206b)^ S^^lli^- . w>^3] 

^>7ll^ 500 A <=>]^7} sliE^tb^-. 

<77> 01 nfl, >a-7l 7flolE(230a)^ "S^^^^, ^7] ^^*>7ll. 

7iioi:E(230b)^ *a=^^<^1^i ^<^1^^ ^Bfl» ^fe^-. 

<78> ^1-71 7l]olB £1-^1(230) *1-:E. P>^a (240)0) ^wl^cf. ^7] 7)]olH e}- 

^(230) ^ sl-JE. T3>^i3 sfl^(240)o1 ^2i^^ ^^ofl ^Jf|lol>H(250)7> 

<79> -^71 TljolH £l-^(230)# ^}o]o\] ^^l^V oBElw. «^ ^ (200b)'Hl ^ MOS B^^l^EiS) 

iti^i/:^sllo1 <^^(206a, 206b)ol ^>^^^t:f. '^•71 7\]o]^ E^-ol(230) ^ ^}:ii3. ^ 

€(240)0] ^Sl-g: °fl^*m ^'3^260)01 ^^g^l^H HSl^l. ^7] 

^c^o|.(260)Sl -^^<^1^ ^7] 4i^i/= 211 ol (206a. 206b)3J)- IE#sr>^ <g 

21-^ ^^(270)ol ^^^^^t:]-. 

<80> ^ ^>««l<m<^l ^t!" MOS H€;^1r^iE^oflAl^ TflolH sifl^o) Ais-o] ^>H1^ TllolB 

^ -a^-S-t^ 3711 ^^^^Cf. nfl^oll, >S-7l S^>-^ TflolH 5^fl€^ TflolH Bl-ollhSl ^ 
T^V^o] ^7}^o] ^^io] -g-o]«|]^c].. >^7l MOS B^^l^B-lo^ ^M]^ ^11^^ ^o] 

7> ^7>S|^ Jr52}.7]- ojcf. 
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£ 6a ifl^l 6e^ ^ ^^l<>fl<^l 7\]o]^ ^91^ ^^^^ ^ H^^l^Ei 

:£ 6a* %3^^}^, ^£^1 7]%i200)9] ^^o\] e^^] ^;^]. 

^^*>o^ oflB^ti. <^^(200b) ^ «^^(200a)* ^^tb^}. 71^^(200) 

^^^■(201)* lOOA ^£^1 ^^^tl-cl-. <^H>H. ^^'=>fl ^'^^^ TllolH 

^1^ JiBl^H 4i^^/:^E^l^^ ^^^*>7l ^t!" 1:^1- <^1^(205)* ^'a^^. 

£ 6b» ^S^V'S, ^7] ^E]u <^^(200b)<^1^i ^l^lH el-^o] ^^^s)^ 
#^>^ 341^(202)* ^]<=>]^^ , ^7] 

(202)^ T'V^HS. ^7] 71^^(200)^ 7fl«^]H ^^*>^ TflolE 3 

^^1(209)1- 

^. TflolH H^^l(209)^sl ^7l -s^Ela <^^(200b) tI] 

21-^(230)2^ M-iS. 5. LDJS-Cf HTfl ^^^^tlrT^f. ^ ^^HHl^i^ ^^-^l H^^l(209) 
^ 90nm ^^^tlr':]-. ^^-71 7\]^]3. H^^l(209)^ ^^]^ MOS B^^l^Ei<^lAi 

^Tfl^ S^^^ ^fl^ ^o]^ J13^sr>o^ ^Bfl^^-. ^ ^ ^1 -^Hl ^ ^7] H^^l(209)^ ^ 

<^1# 1000 ifl^^l 1500AS. ^-^^^t:]-. 

£ 6c» #3:*>^, -^7] S. 4c ^ 4do11^i ^^t!: -^*a*>7]] ^'^^l-o^ -^-71 

TllolH H^^1(210)21 ^ H^s)-^^ e).o.x^^|.^^ B€^l(210)^ 

^ 71^ TflolH 'a:^^(214)^ <=>]'^^^, ^7] H^^l (210)ifl^ 
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*>-^ TflojH 4^(220)^ ^^^*>J1 7]% ^ci\]^ TflolH £^^-(225)* ^^^tlr^f. 

£ 6dl- ^S*>^. ^7] v}^^3.^i235)^<^] , ^Elti. «^^(200b) ^<^l^i^ m 

^(Ll)-ar ^JL ^7] <^^(200a) -^Hl^i^ ^^71 ^(Ll)-acl- ^^112 ^(L2)^ 

TflolH 51-^(230)^ ^E-1^^7l 42 Ji(|^(238)^ ^^^^cf. 

^12 5£S5llxliH 3fl€(238)^ ^7] TflolB ^91^ m ^(LD^l *>^«^1 
^ H ^^1(210)51 ^^(Djac}- ^711 SjiES- ^^^tbt^. >^7l >)12 iSefl^l^H ^ 

^(238)^ ^7] :4l ^(Ll)^ ^12 ^(L2)* ^^2] 

^^^^^B] z^-z^- <a;^ ^oli?>^ vfl^o.^. ^>^ol s)x£S. ^A^^cf. 

^1-7] 42 SLSell^l^H 3fl^(238)^ ^z]- o>>i3S. ^7] t'>^a^(235)^ ^ 

z|s-H *>:^ ^>^3 2(1^(240)^ ^^^t!-!^. ^l^H^i <Hl4i ^ ^^oil 

'^■71 ;Hl2 iSe^l^l^H 3i|]^(238)^ 4^^^-. ^7] o>>i3 5^^(240)^ ^V^i 

>a-7] 7]:^i200)^S.^^ 'U^^n oM^}^] ^7] 7]]o]^ £^^(225)* ^ 

z^-^H 7\]o]^ e]-oi(230)^ ^^^t!:^-. 

^s^-^i. cg^(200b) ^Hl ^^^s]^ Tljo] E(230a)^ ^7] 

^1 7^(200) <i>eflS. -^-71 5l>Hl>b£)^ -¥-^1^ MOSB^^l^iB^fil 

>i/^e)]<y(206a, 206b)^ ?it>l^cf^ ^<^M *H . w>^^«l-7ll^ 500Aol*>7> 5)£ 

(200) ^^1^1 <^«oil>H ^^*>7)1 5^^7171- <H^-fS.S. >S-7l 7flolH(230a)Sl ^ 
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^17> ^7] 71:^(200)^ ^ ^^^S. ^El-^lTll^cf. nl-e^-Ai. 71:^(200) ^^^^^ ^ 

S. 6el- ^7l iE. 4f ^ 4g<^]^^ ^^tb ^^*>7fl ^^*H 

H ^3111 ojAl (250)1- ^^^tbcf. TflolH el-^(230)* nfl^^VS^ 

^i-(260)^ ^^^^t^. <^]<^^^. ^7] ^^^-(260)^ ^7l 

>i ^ ^5ll<y <^^(206a. 206b)^ h^%^]^]^ ^B. ^e^-^ ^^#(265)# ^^j^^. 

<aBl-^ ^^^(265) vflofl £^ 1-^^ i^ll^^VJl ^i^^^H 

^7] :^]2 ^Alc^jofl MOS B^^l^E^^ H^^l^ ^^o] Tll^lH^ 

^Tfl ^7] H^^l ^^^^ ^tb ^^<^1 -8-<^l^>^. atb. 

^7] H^^l^ 'a^*^! #7>^o11 ttl-E^- ^7] TflolH 711 olH Sl^"^ 

^] #7V£lJL, 51^-114 ^ll^o^ y^o]7} ^7>£]^ jLa2l-7l- ^cf. 



<92> ^Al<^l 3 

<93> £. 7^ ^ ^'^Sl ^Alc.11 Sofl ic|-e ^£^1 ^^Hl^i 711 OlH 21-^^ ^ ^ 5ll 

o] oV^sojcf. iE 8^ ^ ;^13 ^Al<^loil 4^ tiVx^^l ^^HlA-^ B-B'# ^^tb ^ 

<94> iE 7 ^ £. 8# ^3:«>^, ^S.^ 7l:^(300)«^l ^JE. «^ « (300a) ^ 

(300b) ^^^cf. 
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<95> ^7] ^E^ti. <^^(300a)<Hl>^i TljolH e1-^<^l ^^^^^ 8. 310) 

A ^^^^^ -s^^y. "^^(3003)^ 7Mb^ ^1-1421 oflE)a. 

•^^-^l^ 27)121 H€^1(310)7V ^^^S\o] 

<96> H^^l(310) ifl<^l^ 100 vfl^l 300A21 ^^S. TllolH ^^^(314)<:>1 ^ 

9X^. TfloiB ^<?1^(314)^ ^5:i€- ^ Si^4. 

<97> ^7] TllolH ^^^H314)ol ^>^^5]o:| B^^l(310) ^^o]]^ TijojE 

2ll€(320)<^l ^^^£1<H ^cf. ^71 BT)-:^ TflolH 3^ €(320)^ ^7] ^s)^ 714^(300) 

Elti. <^^(300b)<^1^ 271121 t}:^ TflolH 5^11^(320)01 ^^^^cl-. 
<98> ^7] TllolH 3^ €(320)1- ^ ^JE. <^^(300a)^^ ^IM-fe tH^IH Hl-'a(330)ol 

^^iS\o] o^tcl-. >^7l sr>u|-ol Jl^ ^flEla. <^^(300b)oilfe ^7l 271)21 b:>^ TllolH 

4^(320)^ ^#^>^ 271121 7))o)E 51-01(330)01 A-1^ 5g^sl-c^ :^)M-^c)-. ^7) ^)-^ 7l) 
olH 5il)€(320)l- ^<^) ^^^S)^ 7))olH el-ol(330) <^^^ 7l)olH(330a)Bl-^VJl. 

-^7] '^^(300a) ^oi) ^^^s)^ TflolH e)-ol(330) 7)1 ol h ( 330b )e)- ^ 

<99> ^1-71 o^^il>, 7)lolH(330a)2l <y=^oil^ ^ JBsHo] eg ^ (306a, 306b)ol ^-^^ 

<ioo> >^7l o^>^fl>i 7))o)H(330a)^ ^(Ll')^ ^JL, ^7] sfl^i 7l1olH(330b)^ >a-7l 
^(Ll'):a.t:l- ;^12 ^(L2')^ ^7] m ^(Ll')^ ^7l t}^ 7))o)H sfl 

€(320)21 >a^:acl- ^14. nelJi, o^^fl^i 7))oiH(330a)^ ^7l ^^o] <^^(306b)^S 
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^*>^ '^^^'^l-^i -^-71 711 olm (330b) <H1 ^ol(d2)^# ^Bfll- ^ 

Jl, ^7] 'a^^^ 2fl:±, 711 (330b) 5!l- "^^tb 

<ioi> ^^12^ o.^, >a-7l 5i|l>i 711 ol E (330b) ^(L2')^ F 2l-*>^. ^7l 541>i Tll^lB 
(330b)l- ^H^l ^^(L3')^ ^7l ;^12 ^(L2')32l- ^^^>7ll F el-^>Ji t!:i=f. ^ 
7] <^M]^ 7llol:E(330a)ol ^(LD^ F-d2(d2<F)el- ^^^1-. 

<102> ol Bfl, >^7l 711 olB (330a) "^IMI ^sfl^l «=g ^ (306b) .5.5. ^Jr^}^ ^ ^^^l- ^ 

7l 2}l:i 7llolE(330b) >««l-«^lsl ^^(Al')^ F+d2 7> ^cf. >S-7l ^>Hli 711 olH (330a) <^lAi 
^^7] <^^(306a)-2-S <^1^*>^ ^>Hl:i TllolB (330a)A>olo^ 

^^(A2')-gr F7> ^cf. ^, -S->a-^ 8F2 ^2:1- DRAM^^HlAi , £ 5ofl S^l^g «1-5l- 
^o] 7iti.c TfloiH e^-oi^ ^^^*>^ >S-7l :=e11^ <^^(306b)^ ^^^l #Hfl<Hl wl«fl 

<103> ^7] TilolH el-<y(330) ^l--f-ol1^ *1-:B ^}^3. 311^(340)01 ^wl^t:!-. ^7] ?]\o]b. 

21-^(330) ^ ^B. ^}^i3. 3|l^(340)ol ^2:^^ ^^<H1 ^^ll^l (350)7> ^«1^ 

^. 

<104> ^V7l 711 olH 21-01(330) ^ n>>,3 3^^(340)^1 ^^111-^1-^ # 

^ ^"?i^(360)ol ^^^slcH Si^. ^slJl, ^71 f-:?]- ^0^^(360) vfl«^fe '^-71 ^^>i/ 
:^B11<?1 <^^(306a. 306b)3l- lE-f-al-^ <ae}-ol ^^(370)ol ^^^^^t:}-. o] nfl, >^7] 

^511 o] ^^(306b)5il- ^#^>^ <aefoi c^^^ ^eflofl ^^^cV. 
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£. 9a ^^1 9b^ ^ 7\]o]^ el-oi^ ^ ^^^]d=.^s] t^] 

IJ-'S^ -^-7] ^AHl TllolH Hf^^ 2||El^*>^ ^1^^ ^l^«>ul^ -^^^m. 



£. 9a» ^Ss^V'S, ^^7] 4a 4d<^]^^ "^^^ ^^^>7ll ^Jl^t!:^. ^^t} 

n] ^^*>^, ^£^1 7]:&(300)^ -^Blti. «^^(300b) ^ ^= ^ (300a)-^S. ^^^t^-. 

B^^l ?iol» J7^^>c^ 4l^^/^^^]^* ^^^*l-7l ^tb 1-^1- 
'^l^^ o]o]A\^ T^iojE ^^^>^ TflolH H^^l(310)» ^^jtbcf 

. n, TflolH H^^l(310)^ ^>7l -aflBlw. <^^(300b)^Hl ^^^s)^ 7\]o]^ 

^91(300)^ ■&"a*>7iu|- ^7] TfloiH ei-<y(300)^ ^j-Tfl ^^^^cf. 

B H^^l (310)^fl^l- ni)#^>i^Ai 71^(300) -^^^IS £^ 

^1^ ^7l TflolH ^1(310) 711 olM 5^^(320)* ^>a*>^ ^^Hl 

71^(300) >a-<=>l]^ TflolH £^m325)# ^7] 7\]o]^ £^^(325) ^^-oll^ ^ 

£ 9b» ^Ss:>^, ^7] ^}^3.^iS35) ^^]. ^Bly. <^^(300b) ^<^l^i^ 
^11 ^(Ll')* ^Jl ^7] ^B. <^^(300a) ^<^1>H^ ^71 -^(Ll-mcf >ll2 # 

(L2')# TllolH e1-<y(330)# ^^1^^1-71 ;«ll2 5L£5ll^l:iH 5^^(338)* 

^1 ^, ^7] 5E£5ll^l>iB 2fl€(338)^ ^7] ?\]o]^ ^91(330)^ ^■iLl') 
*1-^<H1 H^^1(310)S1 c) 371] € ^ ^^Jt!:^. ^7] 

m SL^n^]±i^ 21111(338)^ ^7] ^(LD* MOSH^^l^El^ j^efl 
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91 <=g^(306b)-^S. '^^^^<^1 ^12 ^(L2')* 

(306a)-^S. -^^fe >a-7l ^12 ^(L2')fi1 Jf^^l Hcf^ ^^^3^ 

■^•atl: ^^^t!:^-. 
<109> ^7] ;*fl2 iSe^l^l^iE 4^(338)* ^}^3.S. ^7] ^>:^ n>^a^(335)^ <^ 

z]-^H *>:E. p>>i3 3^€(340)^ ^'^^^cf. <^1<H>H, ^1 2 ^.SB^l^l^H 4^(338) 

^ -i-^^ ^ ^^<H1 ;^l7ltl:Cl-. >a-7l o>>iH 2fl^(340)^ <^z^- 

^7] «ViE^l 71:^(300) S^o] ^7] 7)1 olB £^^(325)^ <5^2^-s:> 

<^ 711 ^IH Hl-tl(330)^ ^^^W. 
<iio> oH^i. £ 4f ifl^l £ 4g» %^S. ^^«>7ll ^'^^H ^71 TllolH 

• el-'el(330) ^ *>:^ ^}^3. 4^(340)^1 ^^d\] >i5llolAl(350, £ 8)» ^'^^sl-ji 

€<^^(360, £ 8)-i: ^^^tb ^, ^^^tt^l-. ^7] ^^*oil 

<111> ^7] ^.^c^ o^tj) ^>^^5]^ MOS B^^^l^E^^ TflolH ^91^ ^}<^]^ *^ ^ «>1 

^7] ^^]o] <^^^ ^^^o.s. i^^Ai^i^ ^el-^ ^-^^*>7l«^1 

-§-^l«fl^H. ^£^1 ^^Hl^i ^511^ c^^oflA^o^ 3.^ ;5l^o] ^^£l^ JL21-71- SX^. ZL 

^71 TllolB el-<?l2l ^7] ^ElH cg^oflA^o^ Tfl 

olH Al^^cf HTll TflolB el-<?l^ ;=^l*J-ol ^7>£l^ 
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^^o] ^71- ^ AH ^11^ Jl4 ^^1^^ 



<113> ^Alc^] 4 

<n4> :£ ^ ^^s^ ^^1<^1<^1 tt]-€- ^S.^] ^^jofl'H ^^-^ ^1<^1B ^91^ S.^ 

'?> ^^1<^1 331- -S-^^Vji. ^7] ^^B. 711 ojH el-^^ ell^l oV^o. 3^1 S. 7 

<H1 £^1^ ^H^^l^E^Sil- -S-<a^}cl-. 

<115> S. 10^ ^£^1 71^^011 ^JE. ^ ^Ely. ^^^4. 

<ii6> >^7i 6flBl«. <^^(400b)<HlA-l 7\]o]B. el-^(430)ol ^>^^£l^ ^^^1 71^^ o>sfls. Til 
olH B^^l(410)7> ^^^sl^l Sicf. >^7l TflolH H€^l(410) vfl<^l^ 100 tfl^l 300A^ 
^^IS- TllolE ^o^n].(4i4) ^ 7||olH 3x|lli(420)ol ^^^Sl'^l 9X^, 

<ii7> >a-7l *>-^ 711 olH 3E|l^(420)-i- ^ '^^(400a)^^ 7llolH e}-^ (430)^1 

^^^slol o;icl.. ^7l 711 olH el-^(430)^ ^7] t}:^ 7]]o]b. sI1€ (420)^1 >a-<HlAl^ ^fli 
^(LD^ ^JL, ^7] «^^(400a) 'S-'Hl^^^ ^7l m ^■{LV)M.^ ;^12 ^ 

(L2')# ^^t^. Helal, :£ 7«^1 £Al^ tifSif ^ol, ^V7l ^>-^ TflolH 311^1 Aj-ofl ^A^s) 

^ ^>H1^ 7llolE(430a)^ ^7] :E.e)l<?] <^^(406b)^S. ^s}^ ^^^«^l^i ^7l sfli 7ll 

olE(430b)^a.E-l ^ol^l-a. ^H|l# ^>-^Cl-. 
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^7] ^■(Ll')^ir ^7] t}:^ TflolH 3ll€(420)^ ^cV. H^JL, ^7] 

^^^li 7flo]E(430a)^ ^1-7] 71:^(400) S.^ ej^fl^Sjo^ o;iii)-. ^ 

7] TflolH Hl-^(430)ol 7l:sa:(400) <^>Hfl^ ^^^1^ 

-E.ell^(406a, 406b)^ ?2<^lii^- . w>^^*>7ll^ 500A <il*>7> £lE.^^c|.. 

^7] 7llo]H e1-^(430) ^-f-<^l^ t}^ ^}^z3. 4€(440)<^1 ^^l^c}-. >a-7l 7\\o]^ 
2l-"^l(430) ^ *>S. f>>hH 3fl^(440)<5l ^Tgofl ^5i]olA-l(450)7]- ^^]^ 

^. 

^7] 711 o]H 5l-^(430)-i- ^\o]o\] ^pi]^ oflElti. <^^(400b)<^l^ MOS H^^l^B]^ 
^^^/:^ell^ ^^^(4063, 406b)<5l ^^^^t^-. ^7] TflolH ^<^{430) ^ ^}^^3. sfl 

^(440)<5l -^-S^-^ nfl#*>^ #^ ^"?^5l-(460)ol ^^^Sl<H ^cl-. HSlul. ^71 

^oi°l-(460)^ di^ -¥-^<^l^ ^^-71 ^i:i/=ell^ «^^(406a. 406b)4 £^*>^ ^ 
H 'Mel-'?] ^^(470)ol ^^^^i:!-. 



S. 11a ^ llb^ ^ ^^Hl^ ^M.^ 711<>1B 21-^^ S.^*>^ ^ B^^liiBlSl ;?n 

TllolH sfl^ ^ TllolH e^o] -^|^^|.^^ ^^^^^ 2<=>\]^^^ ^"^^l-^. 

£ 11a* ^S*>^, -^7] S. 6a vfl^l IE. 6c« %2i^<^ ■^'^^VtII 
* ^^^>c^ ^Elti.(400b) ^ ^= *^^(400a)ol ^£.^1 71:^(400) vflofl 7\]o]^ 

^c^5]-(4i4) ^ ^1--^ TllolH 4€(420)^ ^71 tiV^^l 7^(400) ^<^]^ ?\]^] 

H JE^Bl-(425) ^ ^'1-^3^(435)^ ^^^tbcf. 
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S. llb» ^2:s:>^. ^1-71 §>:E. p>>iH^(435) , ^Bj^L <^ ^ (400b) ^^^l^i^ 

^(Ll')^ ^JL ^7] ^B. <^^(400a) ^H]^i^ ^7] ^11 ^(LD^cf ;^l2 ^ 

(L2')^ ^fe TflolH Hl-^* ^Bl^*>7l ^12 511^1 3B^(438)# 

<=>] °fl, ^12 ^Sell^l^iH 5^^(438)^ ^7] TflolH bJ^^I^ ^(Ll')*^! ^}^^] 

^^i^ H^^l(410)^ ^^(D^^ 2)- 7)1 atb, ^7] ;^12 5LSe1]^l^ 

S 5x11^(438)^ ^11 #(L1')* MOSH^^l^BlSl ^x£\]o] <:g^(206b) 

Sl3i, ^7] ^11 ^(Ll')-a: -^^<Hl^i MOSH^^lcfiBlS^ '^^(206a)-9.^ 

^ a rf^ <^^ia ^7l ;^12 #(L2')^ S xq-€- ^^^^f :^<^t!: '?1^>^ 

<='1<H^i, ^7] ^12 iS.5)l;^l:iB Bfl€(438)^ ^>^3S ^^-71 *>-B i^-V^H^ 

(435)^ ^^^}<^ t}^ ^1^3. 211^(440)^ ^^^t!:i=1-. ^7] p>^H 3fl^(440)^ ^ 

P>>iHS. ^7] 7l:^(400)^S.-?-E) "^^^^11 <^}n^}^] ^7] TllolH 

^^t}c^ 7^1 olH e1-^(430)* ^^^t}:i=i-. 

3^ 4f ^ 4goflA^ ^i^t!" -i-^^Ml ^'^B^H TflojE 21-^ ^ 

*>S. p>>i3 ^igofl ^5l]'^l^i(450)» ^^^*>Jl. ^7] 711 ojH el-"?! ^ 

:^ T3>:±i3 Jte^* nfl^§>£S. ^0^^(460)* ^^^tlri^. ^°l^(460)Sl 

^7l ^ JBEllo] <^^(406a, 406b)^ i^#Al7l^ <gE). 

<y ^^^(465)^ ^^^tt^. <^H^i, §^^(465)<^1 £^ ^ll^^H i soil 
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<126> ^Ajc^l 5 

<i27> ^ ^i^o^ i4€- ^£^1 ^^l<^l^i tHW-JE. TiloiH 

>i >^7] TflolH ^^o] cfa^^ ;^1^^1-JL^ 

<i28> £ 12 ^ :£ 13^ ^S^V^, 71:^(500)011 '^^(500a) ^ 

(500b) ^7] ^Elti. cg^(500b)^ zl"^ ^Efl* ^^cl-. 

<129> oWElti <^^(500b)^ 7]^ <^MS. TllolH B^^1(510)7V ^^^^H. ^^^] 

(510) ifl<^l^ 100 vfl^l 300A^ ^^^IS. TllolH ^^^^su) ^ *]-^ TflolB 

(520) ol ^^^S\o] oxv^, 

<130> .^71 ^1--^ 7l]o]H (520)1- ^ *^^(500a)^* TflolH &|-^(530)<^1 

^^^Sl'H 9X^. ^] ofl, ^1-71 srj-ul-o^ J7^^ oflB^ti. <^^(500b) vfl^^l^ 2711^ TijolH 
^(530)<^1 ^^*>7ll ^'^^^rq-. '^■71 TllolB el-<y(530)oflAi ^^-71 TllolB 
^^^sl^ o^A^l^ 7)]olH(530a)el-*>Jl, ^7l ^S. <^^(500a) ^<^1 ^-^^5]^ 

^ 711 olH( 530b )5^- 

<131> ^71 *>u|-sl 31^^ oflEltL «^^(500b)>S-<Hl ^^^51^ 27fl^ <^M]^i 7l]olB(530) ^> 

<^1<H1^ ^^sq *^^(506a. ^IH ^91 9m)o] ^^^s\jl, ^7] dt^i 

^^^(5063)^ cfl^s:l-ji ^7] 71] (5303)^4 ^^^V^ ^'^ 

(506b, 9]M^]n €■^ '^^)ol ^^^^n].. 
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<i32> ^7] ^^il-^. 7l)olH(530a)fe ^(Ll")* ^7] sffii 7l]olH(530b)^ ^7] 

m #(Ll")llcf ^12 ^(L2")^ ^7] ^(Lr)^ ^7] TflolH SDH 

(520)^ -Jd^JS-Cf ^cf. 

<133> n^JL, ^7] <^M]^ 7llolH(530a)^ ^7] ±SL^:i <^^(506a)^S- 'U^'^^] 
^i-?]: ^12 ^(L2")<^1 ^o]^^ ^Bfl» :^^t\., 

<134> ^^1^ O.^, ^7] Slfli 7llolEo| ^(L2")* F 2i-^>Jl, ^>7l 7\]o]^ A}.o]o^ :(jr 

^(L3")-i- ^7] mL2")^ ^^*l-7ll F ^t}jL ^Cf. ZL^JL, ^7] ^>Hl^i TflolH 
(530)^ ^(Ll")^ F-d3(d3<F)el- 

<i35> o] nfl, >^7i z]-z]-o] <^^^ 7l] o]H(530a)<Hl ^-f- <^^(506a)-^S ^^Vfe- 

A>o]o^ ^^(A2")^ F+(2>^3)^1 ^rf. ^7] ^A-lji Til ojHC 530a :^Blltl '^^ 
(506b)-^S ^^>^ ^#^511- >a-7l 3fl^ 7l]olB(530b) >^>olo^ :?1-^(A1")^ F7> ^t]., ^, 
-f-^l-Sl 8F2 DRAM ^^I'^lAi, S. llofl ^a]^ w>s>|- :^o1 j^w.^ 71]o1h s]-o] 

* ^^^^>fe ^j-7l ^^E^ti. «^<^ ^Vo^ 2711^1 M0SH€^1:iBl^ "^g^C^, 

alB Bl-^ ^^ *^^)^ ^sflofl tiltll 2>^3^^ ^7}^x^. 

<136> >^7l 711 olH 2^^(530) '^-¥-'^1^ p>iH 2(1^(540)01 ^ul^rf. ^^-71 7]]o]B. 

2^-^(530) ^ ^1-^ ^}^3. sfl^(540)<^l ^^#^1 ^^ofl >i3El]o]Al(550)7> ^^1^ 

<137> ^7l TllolB e1-^(530) ^ «^>:^ ^}^3. Jfl€(540)ol oll#*l-^ ^ 

^ ^<a^(560)ol ^A^5]c^1 o;ix:l-. ^ejji, -^-71 ^^B]-(560)^ -^^"^l^ ^7] 
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iii^^i/^ello] eg (506a, 506b)4 £**>^ "^^91 ^^(570)0] ^^^^^ci-. o] nfl 

. ^7] ±.±^1 <=g^(506a)4 ^#^>^ ^S. ^^91 ^^ ^efl<^l ti]^ ^^J-^cf. 

£. 14a ^ 14b^ ^ ^M-E, TilolH E)-<y^ -t H^^^l^^lfil 

^^7] ^Alc^l Ha^o^ TilojH ef<?l^ 13-^^ ^l^^fji^ 

£ 14a» ^S^V^, -^-71 4a tfl^l 4<i<^l>H ^^th -^«a*>7ll ^13tb4. 

^l-Til ^^^V^, ^S.^] 71:^(500)^ «2flEly. <^^(500b) ^ <^^(500a)-^S ^^t!: 

^. '>]^^^. ^71 71:^(500) o>EflS- 4i^^/=Ell^^ ^^^^>7l <^1^# 

^^W. ;^ll ^Se^l^lrf^S allocs. A] oV^)^ ^}^3.S. '3-71 7lJa:(500)^ 

7]]o]^ Sfl^(520)# ^^s:>^ TflolH 3^^1(510)^ ^^^^cf. o] nfl , >^7l 7]lc>lH 
H^^l(510)^ ^7] -sflE^ti. cg^(5oob) ^^^5]^ TflojE e}.ol(530)£q ^s)- ^ 
«a*>7li4 ^71 TflolH 2l-'y(530)Sl M-M.^ ^Tfl ^^^tb^l-. 

'^l<^>^i, ^7] TllolH B^^l(510)tfl'^l TflolH ^<a^(514)^ ^^^*>^. ^7] 
^1 (510)ifl-f# "ll#s:>^^i 71:^(500) SL^ ^<^] S.^ #^1: 

7l H^^USIO) *>-^ TflolB 3ie^(520)* ^^^«>J1 ^Alofl 7]:^(500) '^<^]^ 

TllolB 3E^^(525)^ ^^^^c]-. ^7] TflolH :£^^(525) €^1-5. 
T^>^H^^(535)-i: ^^^tl:^-. 

60-30 



1020030020785 #^ 'U^}: 2003/4/24 

<141> s. Ub* ^S^>^, ^7] ':^>iH5^-(535) ^^], ^Bjti. «:g^(500b) ^a-^^l^i^ 

^]1 ^(Ll")* ^JL ^7] €^ "^^(SOOa) ^<^lAi^ ^71 ;^fll ^(Lrm^ ^^12^ 
(L2")# TflolB Hl-"?1(530)^ ^^^^^7] ^12 iS^l^l^H 3^€(538)^ 

^7] >^]2 511^1 ^€(538)^ >S-7l TflolH E^-ol (530)^1 -^(Ll") 
^>-^<^l ^^^^ ^1(510)2] ^^^cf c1 3711 SEtb, S. 

5^^(538)^ >S-7l ^(Ll")* ^fe ^^<^Mi MOSHSS^I^ElSl <i 
^(506a)-9-S ^^1-^ "a^^^<5l ^7] y^]2 ^(L2")* ^fe '^^^-^-S-^El xfl^ 

^S. ^*>^ SEcf^- ^^fe >a-7l >^12 ^(L2")^ 2Ecl-€- ^^^2]- ^^t?- 

<?!^>«do.^ 

<142> olo^A-l, >^7l :42 iJ^sfl^l^H 5fl^(538)^ ^zj- P>i3^ ^7] ^}E. o>:ia^ 

(535)^ ^1-:^ ^1^3. 5^^(540)^ ^^^^4. ^7] s>:e. t3}^3L sfl^(540)^ ^ 

^ ^}^i3.S. ^7] ^£.^1 71:^ a^o] j^y] TflolH £^^(525)* ^^^-^H 

TflolH 2^-^(530)* 

<143> ol^HA-l, IE 4f tfl^l £ 4g# ^2iS. ^^tb ^'a^VTfl ^7] 7llol3 

21-«?1(530)S1 ^tfofl >;3?flolAi(550)«- ^A^3r>ji ^^^(560)* ^^^^ ^, ^7] ^ 

^^^^1^. ^7l iflofl ^fl^*H £ 12<^1 £^1^ MOSH^^li 

<144> .^7] j7j.;^o]l ^^^5)^ MOS H^^l^B^^ TllolH ej-^-l- ^}o]^ <^ ^ o] 

^7>Slo1, >S-7l «^^^ -a^^-^S. <g5l-cl ^^^^ ^^^*>7l 
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^JL, ^7] <m ^^^Slfe TflolB ^91^ ^^■•er ^7] ^Elti. <:g^ol]Aio^ 7]] 

^^o] ^i£]DlBl-£ ^<a- if=-^ #7> ^ 4iH ^11^ jL:Bf f-^ ^^1^1- 



<146> ^Alc^l 6 

<147> H ^ ^^21 ^X\d\] 6<^1 tt)-^ aV^^l ^^1<^lA-l 7^ti.= 7llo]H e}-^^ 5.^*1- 
^>S-6ilA^T?V ^aHI 50^ ^ H^^l^B^ial- >y.7i Tla.c Tfl^lH e1-^^ ello] o>-^ 

<148> £ 151- %^S^>^, 7l:&(600)<^l <=g^(600a) ^ ^J^E^tiL <^ ^ (600b)-2.^ 

<i49> ^7] o^^w «^^(600b)<HlAl 7l]olB efoi(630)ol ^^^5)^ H^^l(610)7> 

^''^^'H 9X^. ^7] H^^Keio) 100 300A2^ ^^is tiioih 

(614) o] ^A^slJL TflolH ^^^(614) ^Hl TflolH (620)^1 ^^^^<^ 9X 

^. 

<i50> >^7l Br>«- 7)1 5^^(620)# ^ *g^(600a)^^ 7]vJ^^ Tfloje ej-^ (630)0] 

9X^. ^7] 7flo]E 2^-01(630)^ >^7l 151--^ 711 olH 311^(620) >^Hl^i^ ^ ^■ 
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(Ll")^ -^-71 "=^^(6003) -^<Hl^i^ ^7] m ^■iLl")^^ m ^(L2")* 

^^cf. £ 12ofl i£Al^ ti>fif ^o], >^7l ^(Ll")* 7flo]:E 

(630a)^ ^7] ±^^1 <^^(606a)^S. ^^fe «a^^<^1>H ^7] :^]2 #(L2")* 
7il<^lH(630b)ofl til«fl ^olov^ ^4,^ ^^^cf. 

<151> .^V7l ^ai")^ ^7] srV-a TflolE 3fl^(620)^ ^^^cf 2]-Cf. ZLSIJI, >^7l 

6BE^y. eg ^ (600b) 7flolB(630a)^ ^7] 7l:ia:(600) o>efls. ^^1 

<152> .^V7i 7)1 ojE e^-ol(630) s:>^ i^>i3 3ifl^(640)ol ^aj^rf. ^7] 7\]o]^ 

^1-^(630) ^ ^-E. v}^3. 5fl^(640)ol ^2:1-^ ^^l] ol^-^ (650)71- ^u]^ 

^. 

<i53> ^7] TflolB e1-<y(630)* A>ol6)] ^^1^ do^^ <^^(600b)oll^ MOS H^^l^iB^o^ 
^^>i/H.eflol <^^(606a. 606b) ^^^^cf. ^7] 7]]o]^ el-<?l(630) ^ ^]-^3. 4 
^(640)^1 ^fl^^V^ ^^^(660)0] ^^js]<^1 ^cf. ^elJi, ^7] 

^<?1^(660)S] ^-?1<^1^ ^7] i^^/:E-^l<?l(606a. 606b)Sl Jl^^ 2.^ 



<154> iE. 16a vfl^] i6b^ ^ ^>^H1S1 7\]^]E. el-^^ 3L^^>^ ^ B^^I^Bl^l 
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<155> £. i6a» ^7] S. 6a ^^^1 S. 6c« %^^}<=^ -i^t!: ■^'^^Vt]] 

* ^^^l-<^ '2flEla.(600b) ^ ^^^(6003)01 7l^(600)oll TflolB H 

^^1(610)* ^^^s>ji, >a-7l 7l]olB H^^UeiO) xfl<Hl tfl«^l 7flo]H ^<a^(604) ^ 
711<^1H 311^(620)^ ^^^^>J1, ^71 71:^(600) ^<^]^ TflolB (625)^ 

<i56> IE. i6b-l- %2:*>^. ^7] T^>:^rH^(635)^H] . ^E]y <^^(600b) ^oHl^^^ ^fl 
1 ^(Ll")* ^7] ^S. «^^(600a) ^«^>H^ ^71 mil")&t]- ^(L2" 
)^ TflolH Hl-^(630)^ n^^^^-7] >112 3E£B^l^l>iH 4 €(638)* ^^^tlrcf. 

^] °fl, ^12 X£ell;^l^H 4€(638)^ ^1-71 TllolH e)-^(630)^ ^(Ll")*^! ^> 

-f-'Hl ^^^^ H^^1(610)S1 'a^(l"):e.t:f 3|-7fl£)i£^ S^. ^7] 7^]2 iSeil 

4^(638)^ -^7] -S.(L1")* MOSH^^l^Bls^ cg^ 

(606a)-^S. ^*>^ ^^'a^<5l ^7] #(L2")* ^^^-^^.-^B^ 

s. ^iJi3^:a. >^7i ^(Li")# -¥-^'Hi^i =5]]^ '^^(eoeb).^ 

^*>^ -f-^^ ^7l ^(L2")^ ^^-^ -a^^^ ^'atl: ^ 

(635)* p>^a 3^ €(640)* ^^^tlri^. -^-71 p>>xH 3ll€(635)* ^ 

A "^y^^S-S. ^7\ 7l:&(600)^S.-¥-E-l <^>efl^7M ^7] TflolH 3£;5in^-o. 

^A^\^ 711 olH B}<y(630)* 
<158> olcH^i, i£ 6e» ^SS. ^^S^ ^«S*M £ 14«H1 3E.Al^ MOSH^^l 

60-34 



1020030020785 %^ 'U^}: 2003/4/24 



<159> b]mL -^"^ 

<160> S. 1^ S. 1^] HAl^ ^sflsl TljolH Hl-«y ^ ^ ^^o^ ^A]<^lofl n].s. 

(CD)-i- tilJi^l-^cl-. 

<161> 1] 













#e)|^ Til 


lOOnin 


60nm 


50nm 


50nin 


TflolE E)-Ol 

(#1) 


70nin 


80nm 


60nm 


60iiin 


7llo)E el-o] 
(#2) 


60m 


SOiim 


yOnm 


70nin 



S lol] S^l^g vi}si\. :y-ol, ^ ^x^^ >^X\cH]d\] vc^^ ^M.^ TllolH ^ 
91-^ ^B-§-f--^S^i, ^7l ^^.±1 ^ :E.511o1 3.^ cg^o| ^ol 2\z\- 10 vfl;^l 

20nm^£ #7]-£l^i:f. ^7] 7\]o]^ ^^.a]] b]^ ^7] sfl>, tIIoIje >a^* 

3.7\] *l-o^ >a-7l 711 olH ef^^ ^7># ii>^^ ^ 

[^^^ JL^l-l 

-S-^t!: «1-Sl. ^ol ^ ^x^ofl o^ar>ijl, oHEly. cg^ ^6]] ^^^^^ 7]]o]^ S^o]o^ ^] 
1 ^ol ^B. <^^^oi1 711 olH :^]2 Jit:!- ^7ll ^7] 7\] 

^91^ ^2] ^7>Al^ ^ o;^rl-. nfl§.ofl, >^7l TllolH efo]^ A>olo^ 3.^ 
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atb. MOSH^^l^Eio] ^jojE ^fl^o. ^A^^o^s-M 

^•a- ^ ¥^ -f-sl 9X^. 

H>sf :y-ol, ^ ^tgo^ w>^^^ ^^btH ^^*>^^1^ 

^o>o^ ^"^^M^ i}7]^ S.^ '^^ofl 7]^m ^ >^>^ ^ ^^-^ 
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11 

oflElW. ^ ^= <^^cl ^H^l 7l^; ^ 

^71 71:^<H1 ^>^^5lJl, ^7] <2flE]ti. eg ^ ^oll^^^ S.^ ^V^, v^-^l ^ 

2] 

3] 

TflolE 5^-010^ q-n];^] ^^^^ ^1-71 TllolH ^91^ 'U^^^ ^'U^ ^ 

[^^^J- 41 

^11^J-<^1 ^^^i, ^71 ^E^ti. ^cfl ^A^^ TflolH e).ol o|.Eflo^ tiVi^l 7l^ 

-?-^<^l^ *>-^ TflolH 5^ll^# ^^^s:>7l ^tl- H^^l7> ^^^S\JL. ^7] H^^l vfl^ofl^ 
^7l <2ME^«. >a-oll ^^^^ TllolH ^'^^ ^^^^ 541€#°1 ^ 
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[^^IJ- 51 

6] 

7] 

^16^<H1 ^sflEl«. ^^^^ TljolH ^7] ^5.^1 7]:^ 

1^^%^ 8] 

I^^^J- 91 

^ll*ch«=Hl ^7] TfloiH e^-o] ^H] s>:= t^}^3.^ n^o] xi\ ^^^^ ^ 
101 

^ll*^<=H] -^-71 TilolH ;^12 ^7] TflolH ej-olo^ ;5^:^o. ^>^^ 
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[^^1}- 11] 

^71 aVS^l H^^^l vflojl Tfl^lH stfl^s.; 

^7] TllolB ^<?^^# i^^m H^^l^ ifl-^<^l ^^^^ TflojH sJl^s.; 

^ ^H1>H^ s-g. ^j7, >a-7l >^<i>H^ ^7] ;*lll ^&t\. ^^112 

^7] TllolH e1-<y^ <a=^Sl cflE^a. o>5fl5. ^A^^ 

12] 

;^lll*J-ofl $i<H^i, ^7l ;^li TflolH ef-ysl '=>^^^^ ^7] ^^J-fe 

13] 

^ ^^a^ ^7] ;^12 7\]o]B E^o]o] «^^^o.^a-Bl ^oji^v^ 

•a^^^ ^7l >112 TflolH ^91^ ^^^^q- «?^:^^ >^6|1A-1 o^^3£l^ 
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[^^•^ 14] 

^Elll- ^Vjl, >^7l ;Hll 711 Ol^ ^7] ^^^^ i^xil;;;] 

"^^^a^ ^7] ^^fe TflolH ^91^ 'U^^^ ^'U^ ^^-{d ^HlA^ 

15] 

mi^^^] SX'^M. ^7] t}^ 711 olH ^e^^ ^71 711 o]B Sl-"?!^ >lll ^^l- ^ 

16] 

^111*^<H1 9X'=^^^, ^71 *>:^ 711 olH ^€^1 ^7] 7l)olH ;^11 ^&t\. 

{^^^^ 17] 

>lll6*j-<^] ^C>1A-1, ^7] ^Elti. 711 ^91^ ^7] ti>£^l 7]^ 

181 

>llll^<Hl ^7l 711 «a=^^«Hl^ i3f|l«:>lA-l7> ^J-7l ^ 

Hl«. >^oil ^^^^ TlloiH Bl-<?1# A>oio|i^ ^e|.oi ^Hl*>^ ^^^S. 
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191 

^lll*c]-<=Hl ^^^i, ^7] Tll^lH ^91^ ^7] TflolH ^91^ 
[^T^^J- 20] 

iii)^7l TllolH -^^1- ^z^^H ^7] -sflE^y. ^o^Ia-^^ 

^^Jl, ^7] ^JE. ^Hl^i^ ^>7l ;^ll ^-o\] tiltfl ;^12 TflolH e^- 

[^^^J- 21] 

^120«J-«^1 ^<H^i, ^7] mm:^]^ ^7] TllolH el-<?l^, 

m TllolH e^o]o^ <a=^iaol ^7l ;H12 Til 

<^1H el-<?lfil <3=^^0.^-^El ^<^1^>^ ^Efll- >^7] TllolB iE 

[^^^ch 22] 

^I20*j-oll ^ol'^i, -^M iiD^^l^l ^71 TllolH el-<^l^. 

'^•71 ;*lll TllolH B^9l^ 'a^^o] .^71 ;*112 A]^]^ ^91^ ^ 

^^^^-f-Bl ^o]nV^ ^^m. ^vj7, .^71 m 5^-^ TllolH ef^fil 14 

60-41 



1020030020785 #^ 'U^}: 2003/4/24 

u]^] <U^^o] ^7] ^12 TflolH ^<^^ •a^^^f :^<at}- ^^>id ^^]^^ 

^Bfl» ^V3^^ ^V7] ^]olE i^n^^ ^^^H ^^^^>^ ^^^S. tiV£ 

[^^•^J- 23] 

^^y] ^£^1 7l:^ollAi 6nEla. ifls^ TflolH afl^^ 

[^j^^J- 241 

^ ^<^1 ^71 £^ 1-^^ ^7?\]s. #^>*H ^^^s *m 

[^T^^ 251 

;^123*J-<^1 H^^l^l s.^ TlloiH e)-^^ ^^t\. ^^^^V^ ^ 
I^T^^J- 261 

^123«J-<^1 ^7] 711 o] 3 e^-^y^ -^1-71 711 olB ^^7l 7]^ S.^o] 
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[^^^J- 27] 

28] 

^123^<^1 -^71 7llo]H ef^^ ^7] 7flo]H >a-7l 7lJ& 5.^ oVEfl 

^ ^^1^7>^1 <^Z^-^H ^^l^S ^£^1 

[^^^d- 29] 

^123-^<^1 SX'^^^. ^71 H^^l ifl-^ aigoil TllolH ^^^^ ^-^^^m ^^11- 
30] 

31] 

ii) ^71 7l^o^lA-l oflEly. ^Z^-^V^ 3r>«- tIIoIH ^^^^ 

H^^l» ^^J«>^ lEl:;^!; 

iii) ^7l S^^l ifl-^^ofl TljolB ^^^-i- ^^*>^ ^^1: 
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iv) ^7] TllolH ^^^^o] ^A^^ E^^i ol]l-^>igAi 7]^ 

* ^^Jl, >^7l ^Hl^i^ ^■o\] w]^ ;^12 7^1 olH ^91 

# ^^^^^ ^^]# ^^*>^ ^^-^s. s^V^ tivsi^l «oVi^. 

321 
33] 

^I31«j-<^1 ^<H^i, -^7] -f-^sl Tjl^lH <a=^^c>l .^7] ;Hl2 ^ 

^■ ^7] TfloiB ^^^}<=^ ^^i^s. ^^1. 

[^^*^ 34] 

^131*J-<H1 9Xo]^^, ^7] y)^^]S] ^7] TllolH ^^l-er, 
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TflojH e^-olo^ 'U^^^- ■g-'^^ ^<H1A^ ^^^^ ^Efll- .^7] 

711 oiB ^^^}'^ ^^^^>^ ^-ir ^^^s. ^^^1^1 

[^^^ 351 

^l3i*J-oi1 >^V7i v)^;^l2i >a-7l Tll^lH ^91^, 

^7l ;*lll -^^o^ TllolB el-^^l^i ^eflol cg^o.^ ^^t}^ <^ ^^o] >a- 

7l ^12 ^* TflojE e^oio^ '^^^^o.^-^E-l ^oln].^ ^Ell# ^vji, 

Tll^lB ^91^ "U^^^- ^"St!: ^a^-Jd ^<^l^i -a^Sl^ ^Efl^ >^7i 
711 olH S^^-i: ^^s^H ^^-^S ar>^ tiVi^l ^J"^!^ . 

[^^■sj- 36] 

^I3i«j-<^1 ^^H^i. B^^l^i e^-^^ >ili ^:e.cf 3}-7i] ^>^^*>^ ^ 

[^^^% 37] 

#£1H^ ^^*H ^^^*>fe ^^^S. «>£^1 ^^15] 

[^^IJ- 38] 

^i3i*j-oii ^7] H^^i^i ^7i 711 oiB ^91^ m 3.n] ^^^^> 
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39] 

^l38*J-ofl ^<H^i. ^1*^1 H ^7] TflolB H^^i-^ >^i-7l 7]^ o>gfl 

3] ^^^*>^ ^^-^S. «>S.^1 ^^1^1 

40] 

41] 
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